Steady-state kinetics of the catalase reaction in the presence of cyanide.
Under carefully controlled experimental conditions, the Michaelis constant for H2O2 was measured to be 1.39 and 1.29 M in the reactions of beef erythrocyte and liver catalases, respectively. These values remained unchanged at temperatures between 1 and 26 degrees C. The turnover number of the Michaelis complex was about 2.25 X 10(7) s-1 for either enzyme at 26 degrees C. The cyanide inhibition in the catalase reaction has been reported to be noncompetitive in spite of the fact that cyanide and H2O2 compete for the same site on the catalase molecule. At high concentrations of H2O2, however, the inhibition became clearly competitive. The existence of the Michaelis complex and the anomalous features of cyanide inhibition were clearly accounted for on the basis of simple kinetic models. At H2O2 concentrations below 100 mM, the catalase reaction obeyed first order kinetics with respect to H2O2 and its apparent second order rate constant was measured to be 7.6 X 10(6) and 7.9 X 10(6) M-1 . S-1 for erythrocyte and liver catalases, respectively.